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Intercostal lung herniation by non-penetrating chest wall trauma is rare in the pediatric population, and
only a few cases are reported in the literature. We described a case of a post-traumatic lung herniation in
a 9-year-old child, after closed chest trauma by a bicycle handlebar. The diagnosis was made with chest
X-ray and mediastinal ultrasound imaging. Surgery is frequently needed to treat a lung hernia. In our
case, given the small size of the lung hernia, conservative medical treatment was sufﬁcient and effective.
 2015 The Authors. Published by Elsevier Inc. All rights reserved.Approximately 300 cases of lung hernias have been reported in
the literature since the ﬁrst description by Roland in 1499 [1]. In this
report, we presented a case of a 9-year-old boy who had an anterior
intercostal lung hernia after non-penetrating thoracic trauma,
successfully treated with conservative management.1. Observation
A nine year old boy was admitted to the pediatric emergency
department for chest trauma. It was a low kinetic trauma as the boy
lost control of his bike and fell from his standing height. The han-
dlebars hit the front of the chest under the left nipple, which
resulted in immediate pain.
The patient was admitted, and upon physical examination,
Valsalva maneuver revealed a 10 mm (mm) tumefactionwhich was
supple, painless, and without subcutaneous emphysema, next to
the traumatic area marked by a bruise. Otherwise, physical exam-
ination was normal.
The standard chest X-ray was also unremarkable without any
noted rib fractures (Fig. 1). Mediastinal ultrasound conﬁrmed a
7 mm tear in the intercostal musculature in the ﬁfth left intercostal
space (Fig. 2A). During deep inspirations, lung tissue herniatedBY-NC-ND license (http://
, 4 rue Larrey, 49933 Angers,
.
vin).
Published by Elsevier Inc. All rightthought the intercostal muscles and could be seen bulging under
the skin (Fig. 2B).Fig. 1. Initial chest X-ray.
s reserved.
Fig. 2. Initial mediastinal ultrasound. A: Defect in the intercostal musculature of 7 mm. B: Intercostal lung hernia during deep inspiration.
Fig. 3. Repeat ultrasound performed 3 weeks after medical treatment.
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patient conservativelywith rest and continuous chest bandage for 3
weeks. A repeat ultrasound was performed after 3 weeks and
showed complete healing without lung herniation during Valsalva
maneuver (Fig. 3).2. Discussion
Lung herniation after non-penetrating trauma is rare, especially
in children. Morel-Lavalle established a classiﬁcation in 1845 ac-
cording to the location and cause of the lung hernia [2]. Lung her-
nias are frequently acquired (82%), mostly due to traumatic injury.
Their position may be thoracic (65%), cervical (35%), or rarely
transdiaphragmatic [3]. In children, lung hernias are most often
next to sternum, in a context of a sternocostal dislocation.
Clinically, tumefaction is rarely painful; it can cause variable
increased work of breathing. Hemoptysis suggests concomitant
lung strangulation due to entrapment [4]. Herniation may present
remotely from the initial trauma [5], while coughing or carrying a
heavy load. The patients present a soft tumefaction at the site of
injury, sometimes with crepitus and pain. The mass increases in
size as the intrathoracic pressure increases during coughing or
during the Valsalva maneuver. Auscultation and percussion of the
mass have minimal diagnostic value.A sagittal incidence chest X-ray, with increased intra-thoracic
pressure during radiography, can conﬁrm the diagnosis, but the CT
imaging is preferred to show the intercostal protrusion of lung
parenchyma; it is important to look for other associated lesions as
well [4]. In our case, the mediastinal ultrasound was quickly
accessible and allowed for accurate and rapid diagnosis. Chest X-ray
was performed without increased intrathoracic maneuver. We did
not ask for a subsequent CT scan in order to limit the radiation
exposure.
Usually successful treatment of lung herniation is achieved
through surgical repair. Several techniques have been described;
muscular defects in pediatric patients are most commonly repaired
with absorbable sutures is to allow for normal growth. Conservative
treatment may be considered depending on hernia size and risk of
entrapment of the lung parenchyma [6,7]. To our knowledge, this
was the ﬁrst case report of post-traumatic intercostal lung herni-
ation in children managed with conservative treatment and with a
favorable outcome.
3. Conclusion
Intercostal lung herniation is rare but should be considered in
context of chest trauma, even in moderate kinetic trauma. Emer-
gent surgical treatment should be considered if the hernia is of
signiﬁcant size and if lung function is impaired. Conservative
treatment is an option in cases of asymptomatic small lung herni-
ation, with low risk of strangulation. The risk of recurrence is low.
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